Analog television

@ Introduction

e Analog TV systems

® Progressive and interlaced systems
® Synchronism signals

e Composite signal

e Components signal

e NTSC and PAL systems

e Sampling of the TV signal
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Human visual system




Progressive TV system

Number of lines per image:
Depends on desired vertical definition
Number of images per second:

No flicker > 50
Motion sensation > 15




Vertical definition (1)
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Vertical definition (3)
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Horizontal definition (1)
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Horizontal definition (3)
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Interlaced TV system (1)

Odd lines Odd field flyback Even lines Even field flyback




Interlaced TV system (2)

Horizontal scanning
Horizontal flyback
Vertical flyback




TV signal - B/W
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Field synchronism
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TV signal spectrum - B/W
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TV receiver - B/W
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Color TV systems

Bandwidth is
3 x5 MHz =15 Mhz




Component TV color signals

Y =0.30R +0.59G + 0.11B 5 MHz
u=0.495 (B-Y) 1 MHz
v=0.877 (R-Y) 1 Mhz

Bandwidth is 7 Mhz

Y - Luminance

u=0.495 (B ) v=0.877 (R-Y)

20




TV color signals (1)

. R Y =0.30R +0.59G + 0.11B 5 MHz
> G —> R-Y 1 MHz
— B B-Y 1 Mhz

Bandwidth is 7 Mhz

R-Y =R -(0.30R + 0.59G + 0.11B) = 0.7R - 0.59G - 0.11B

B-Y =B - (0.30R + 0.59G + 0.11B) = -0.3R - 0.59G + 0.89B

Y+R-Y=R
Receiver —> Y+ G-Y=G ——| Screen
Y+B-Y=B

= -(0.3/0.59)(R - Y) - (0.11/0.59)(B - Y)
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NTSC signals

NTSC defines

| Bandwidth: 1.5 Mhz
Q Bandwidth: 0.5 Mhz

Note: Next slides will use, (1,Q), (u,v) or (R-Y, B-Y) indistinctly
Signals are not exactly the same, but concepts are.
There is a weighting factor applied




Colors and u-v signals
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Transmission of color signals -
NTSC
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Chrominance signal
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Composite video signal
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Weighted composite video
signal

White level

Carrier amplitude




Composite video signal
spectrum

5 f (MHZz)

f (MHz)
Bandwidth depends on (1,Q) or (u,v) signals

Composite signal

0
T Bandwidth depends on (1,Q) or (u,v) signals
0
0

4. 43 (color Subcarrier - PAL)
3.58 (color subcarrier - NTSC)




PAL system (1)

R — Y is switched each line
to compensate for the
phase errors (hue)

S(t) = (B-Y)sin(w.t) + (R-Y)cos(w.t)




PAL system (2)

E n+1
EMITTER RECEIVER




Sampling of the TV signal

e Component sampling

Applications: multimedia, Digital TV

e Composite signal sampling
Applications at the TV receiver
Image enhancement

Flicker reduction




Component sampling




